Insecticidal activity of recombinant avidin produced in yeast.
An expression construct encoding chicken (Gallus gallus) avidin was assembled from amplified fragments of genomic DNA. Recombinant, functional avidin was produced in Pichia pastoris, with yields of up to 80 mg/l of culture supernatant. The recombinant avidin had similar insecticidal activity to egg white avidin when assayed against larvae of a lepidopteran crop pest, cabbage moth (Mamestra brassicae), causing >90% reduction in growth and 100% mortality when fed in optimised diets at levels of 1.5 microM and 15 microM (100 ppm and 1000 ppm wet weight of recombinant protein). The recombinant protein was also highly toxic to a hemipteran pest, the pea aphid (Acyrthosiphon pisum), when fed in liquid artificial diet, causing 100% mortality after 4 days when present at concentrations > or = 3.8 microM (0.25 mg/ml, 250 ppm). Mortality was dose-dependent, with an estimated LC(50) of 2.1 microM. Toxicity to A. pisum was prevented by biotin supplementation of diet. In contrast, avidin had no significant effects on the survival of cereal aphid (Sitobion avenae) at concentrations up to 30 microM in liquid diet. Analysis of genomic DNA showed that symbionts from both aphid species lack the ability to synthesise biotin de novo. Cereal aphids appear to be less sensitive to recombinant avidin in the diet through proteolysis of the ingested protein, which would allow recovery of bound biotin.